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ABSTRACT 



An examination of instructional costs and 



productivity was conducted in a national study of publicly supported 
colleges and universities. Of an initial pool of institutions 
selected from two national associations of colleges and universities, 
101 participated including 58 comprehensive institutions, 22 doctoral 
institutions, 16 research institutions, and 5 liberal arts 
institutions. Data analysis looked at four ratios: student credit 
hours taught per full time equivalent (FTE) faculty; FTE students 
taught per FTE faculty; direct institutional cost per student credit 
hour, and direct instructional cost per FTE student taught. Each 
ratio is displayed by institutional classification and academic 
discipline. Findings included the following: (1) doctoral 
institutions showed heavier teaching loads than comprehensive or 
research institutions and at lower instructional cost levels; (2) 
doctoral institutions were less costly than comprehensive 
institutions in the humanities, mathematics, computer sciences and 
behavioral and social sciences; (3) comprehens i ve institutions were 
less costly in fine arts, natural and physical sciences, business 
curricula, and preprof es s i onal curricula; (4) research institution 
generally spent more per FTE student taught than either comprehensive 
or doctoral institutions; and (5) regular faculty on appointment were 
the s ingle strongest contributor to direct instructional 
expenditures. Appendixes contain extensive tables of data and other 
information on participating institutions. (JB) 
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ABSTRACT 



An examination of instructional costs and productivity was 
conducted in a national study of publicly supported colleges and 
universities. Employing a well tested and easily replicated data 
collection methodology, a sample of member institutions from the 
National Association of State Universities and Land Grant 
Colleges ( NASULGC ) and the American Association of state Colleges 
and Universities (AASCU) provided cost and productivity data for 
over 2,000 academic programs and departments. This study 
examined those data for cost and produce! vity patterns and 
differences along a broad spectrum of institutional variables. 
The relationships between and among those variables and 
instructional cost and productivity measures are reported. 



Interinstitutional Comparisdn of Instructional r^fc 
and Productivity, by Academic Disciplined A National ^tudy 

Michael F. Middaugh 
Director of Institutional Research and Plannina 
University of Delaware 



Introducti on 

In an era of scarce fiscal resources for American higher 
education, it is essential that institutional planning focus on 
maximizing productivity while concurrently containing costs. 
(Massy, 1989; Zemsky and Massy, 1990; Middaugh and Hollowell, 
1992a) While it is a relatively straightforward proposition to 
determine whether or not expenditures are being contained, 
assessing the enhancement of productivity is far more complex. 
There is little agraement on common currencies for measuring 
academic costs or productivity within disciplines. And there is 
woefully little interinstitutional data at the departmental 
and/or discipline level which would enable one institution to 
assess where it stands vis-a-vis others. 

Middaugh and Hollowell (1992b) developed a conceptual 
framework for examining instructional costs within specific 
academic departments at an institution, and for determining 
whether instructional costs are offset or mitigated in any way by 
fiscal resource generation in non~ instructional activity within 
the department. Middaugh (1993), at the 1993 Association for 
institutional Research Forum in Chicago, fully described a 
methodology for data collection, analysis, and presentation, 
underpinned by the Middaugh /Ho Lowell conceptual framework, which 
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is widely accepted and used at a major research university. 

Middaugh and Hollowell (1992b) argue that there are specific 
production/output variables that can be measured across 
departments in a given institution, or between departments at 
different institutions. These variables include: a) total 
student credit hours taught, b) full time equivalent students 
taught, c) full time equivalent faculty, d) direct instructional 
cost, and e) total sponsored research and service activity. 
These data enable the calculation of five specific productivity 



ratios 



1. Student Credit Hours Taught/FTE Faculty 

2. FTE Students Taught/FTE Faculty 

3. Direct Instructional Cost/Student Credit Hour 

4. Direct Instructional Cost/FTE Student Taught 

5. Sponsored Research and Service Activity /FTE Faculty 

The five ratios provide an estimation of the relationship 
between teaching and other non-instructional productivity 
activities, i.e., research and service, across academic 
departments and/or disciplines. The ratios further permit a 
reasonable examination of the offset of instructional costs 
through revenue generation from non-instructional activity. 
While certainly not a complete picture of departmental 
productivity and efficiency, the ratios provide a basis for 
initial discussion and assessment of the relationship between 
cost and output, and for determining a department's position with 
respect to those variables among peers and aspiration groups. 

A central tenet in the Middaugh/Hollowell framework and in 



the Middaugh methodology is that each is generally replicable at 
any college or university using data that are readily a t hand. 
This paper reports the results of a national data collection 
effort designed to test the general replicability of the 
framework and methodology, and the utility of the data generated 
therefrom. 

This study is a first, descriptive phase in the analysis of 
the survey data. Subsequent papers will focus on other issues 
such as explanation and equation modeling. 

Methodnl ngy 

A survey instrument was developed at the University of 
Delaware in early 1993 to collect baseline instructional 
productivity and cost data, as well as expenditure data for 
sponsored research and service activity. Information was 
requested at both the total institution and departmental or 
programmatic level for the 1991-92 academic year and 1992 fiscal 
year to ensure that each institution had the opportunity to 
provide complete and audited information. The instructional 
workload data requested included total credit hours taught at the 
undergraduate and graduate levels; total headcount enrollment in 
courses offered; full time equivalent (PTE) faculty; and 
percentage of regular faculty on appointment who hold tenure. 
The survey also asked for direct instructional expenditures and 
expenditures for separately budgeted research and public service 
activity. The operating premise in requesting these data, which 
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are annually reported at the institutional level on the IPEDS 
Survey of Institutional Finances, is that if data can be 
aggregated to the institutional level, they can be disaggregated 
back to the department/progiram level. 

Academic departments and disciplines were listed on the 
survey by Classification of Instructional Program (CIP) Codes for 
35 curricula commonly offered at colleges and universities, with 
the opportunity for institutions to add CIP codes for additional 
programs for which they wished benchmarking data, if available, 
institutions were asked to provide data at the most reasonable 
CIP code aggregation. For example, if an institution had a 
department of education or a department of engineering with a 
number of education or engineering subdisciplines (e.g., 
educational administration, teacher education, curriculum and 
instruction; civil, mechanical, chemical engineering, etc.), with 
faculty teaching across the subdisciplines, then the instructions 
asked that data be aggregated up to "Education" (13. XX) or 
"Engineering" (14. XX). 

The survey was pilot tested among five institutions across 
the spectrum of Carnegie Classification types from comprehensive 
to research institutions. The pilot schools were George Mason 
University (Doctoral II), University of Delaware (Research II), 
University of Minnesota - Duluth (Comprehensive I), university of 
North Carolina - Greensboro (Doctoral I), and university of 
Wyoming (Research II). These institutions provided useful 
recommendations with respect to both definitional issues and data 
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analysis strategies. Appropriate modif ications were made to the 
research design to enhance data consistency and integrity. 

Upon finalisation of the survey format and research design 
a letter soliciting institutional participation in . national 
study of instructional costs and productivity „ as sent to a 
sample o, 320 institutions belonging to the National Association 
of State Colleges and Land Grant University ( NASULGC ) and/or the 
African Association o, state Colleges and Universities (AASCU). 
The letter was signed by the President of the principal 
researcher's institution and was addressed t, the president of 
each college or university in the sample. A postage-paid 
postcard requesting the institution's intent to participate and 
appropriate contact person was also enclosed, along with a 
chapter reprint fro, a HSM Pacti o ns f.^ BiM^^ 
volume describing the Middaugh/Hollowell (l 992b) framework At 
the request of ambers of the Higher Education Data sharing 
consortium (HEDS) , an additional ten survey packages were sent to 
privately-chartered members of that group, a total of 180 
institutions initially ind i oated their intent ^ partic . pate 
•xth 101 Ultimately returning completed surveys. Th ese included 
53 Carnegie Comprehensive institutions, 2 , Doctoral institutions 
16 Research institutions, and 5 Liberal Arts institutions. (Se J 
Appendix A for a list of participants. , of the 101 surveys 
received, three contained incomplete data and were unusable and 
four were received too late to be included in this analysis! 
Data, by academic discipline, were entered into a mester 
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data file for each of the participating institutions, and 
individual institutional summaries were generated. The summaries 
were proof read at the University of Delaware, and were then 
mailed to the respective participant for final verification. 

Data analysis focused upon those CIP codes/academic 
disciplines for which a minimum of 15 institutional responses 
were ;; 3 ceived. Data were initially sorted by academic 
discipline, and by the Carnegie classification of the respondents 
therein. Four ratios were examined: l. Student Credit Hours 
Taught/FTE Faculty; 2. FTE Students Taught/FTE Faculty; 3. Direct 
instructional Cost/Student Credit Hour; 4. Direct Instructional 
Cost/FTE Student Taught. 

FTE Faculty were defined in the data collection process as 
the sum of FTE department chairs and regular FTE faculty on 
formal contract/appointment at the institution, and FTE 
supplemental faculty. The latter were defined as adjunct 
faculty, professionals and other employees who teach but whose 
primary job responsibility was non-instructional, teaching 
assistants, and other persons who would not normally be viewed as 
regular faculty but who nonetheless teach. "FTEness" was 
calculated for supplemental personnel by assuming that the normal 
administered teaching load is 12 semester credit hours. Total 
teaching credit hours for supplemental personnel are then divided 
by 12 to arrive at full time equivalency. 

FTE Students Taught were calculated from student credit 
hours. Total undergraduate student credit hours taught 
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throughout the academic year were divided by 30 at institutions 
on a semester calendar and 45 for those on a quarter system. 
Graduate student credit hours were divided by 24 for semester 
calendars and 30 for quarter calendars to arrive at student full 
time equivalency. While different institutions may use different 
divisors in calculating "FTEness" , these were the values most 
commonly cited by the majority of the study sample. The intent 
in using these values was to get a reasonable estimation of full 
time equivalency while applying a uniform standard to interinsti- 
tutional data. 

Each of the four aforementioned ratios were arrayed by 
Carnegie institutional classification within the respective 
academic disciplines. "Comprehensive Institutions" contained 
both Comprehensive I and II, "Doctoral" embraced Doctoral I and 
II schools, while Research I and II universities comprise the 
"Research" component. Liberal Arts I and II institutions 
responded to the survey, but were so few in number as to be 
potentially identifiable within the data array. Therefore, while 
the study results were shared with them, their data were not 
reported out to other institutions in the interest of 
confidentiality. 

Not surprisingly, the ratios generally vary widely within 
each Carnegie aggregation within each academic discipline. 
"Outlier" respondents, i.e., those institutions which show such 
wide variance from the means as to exert undue impact upon any 
statistical procedures, were removed from the sample. As a first 
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step, those institutions where an obvious data error was evident 
were immediately labelled as outliers and excluded from anv 
statistical evaluation. An initial mean or average ratio was 
then calculated for the "Comprehensive," "Doctoral," and 
"Research" arrays within each academic discipline. Because of 
the broad variance in ratios despite institutional verification 
of the data, it was decided that a conservative approach to 
excluding cases would be taken. Hence, only those institutions 
falling at least two standard deviations above or below the 
initial mean ratio were identified as outliers. A refined mean 
was then calculated for each Carnegie aggregation, excluding the 
outliers from the statistic. 
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Data Analy si ? 

Table l, located at the end of this paper, examines the 
refined means foi each of the four ratios (Student Credit 
Hours/FTE Faculty, FTE Students Taught/ FTE Faculty, Direct 
Instructional Cost/Student Credit Hour, and Direct Instructional 
Cost/FTE Student Taught), arrayed by Carnegie grouping and by 
department/program The working hypothesis prior to data 
collection was that Comprehensive institutions, with a primary 
mission of teaching undergraduates, would have higher workload 
and lower cost ratios than Doctoral institutions, which have 
significant graduate student enrollment. In turn, Doctoral 
institutions would teach more and cost less than Research 
institutions, where graduate research activity is more evident. 
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As a first step in assessing the extent to which the 
expected pattern holds true, the refined means for each of the 
four ratios were organized into seven general curricular areas: 
Humanities, Fine Arts, Natural and Physical Sciences, Mathematics 
and Computer Science, Behavioral and Social Sciences, Business, 
and Preprofessional Curricula. An index was calculated for each 
discipline within the curricular area, for the aggregate 
curricular area, and for all disciplines combined. In 
establishing the index, the mean ratio for Comprehensive 
institutions was -.1.00. The mean ratio for Doctoral and 

Research institutions were then examined as a proportion of the 
mean for Compressive institutions, if the working hypothesis 
held true, Doctoral and Research institutions would have 
respectively successively smaller workload indices than 1.00, and 
respectively successively large, cost indices than 1.00. The 
curricular grouping strategy enables determination as to whether 
the proposition that Comprehensive institutions teach more and 
cost less is generally true, and whether it is true among 
departments with curricular affinities. 

While Research institutions almost always have lower, more 
costly instructional workloads than Comprehensive institutions, 
the expected progressive decrease in workload from Comprehensive 
to Doctoral to Research institutions did generally occur, 

did the expected progressive increase in direct instructional 
costs from Comprehensive to Doctoral to Research institutions. 
The more common pattern was to see Doctoral institutions with 
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heavier teaching loads than either Comprehensive or Research 
institutions, and at direct instructional cost levels below that 
of Comprehensive and Research institutions. 

The hypothesized ratio patterns emerged only within the Fine 
Arts area, pronouncedly so in Theater and Music, and to a lesser 
extent in Art. The phenomenon of higher Doctoral teaching loads 
and lower Doctoral instructional costs was pervasive in the 
Humanities, Natural and Physical Sciences, and Mathematics and 
Computer Science curricular areas, while the results were mixed 
among the Behavioral and Social sciences, Business and Pro- 
fessional curricular areas. The remainder of this paper will 
probe for greater understanding of these observations. 

Data from certain departments within specific Carnegie 
institutional groupings were insufficient to allow meaningful 
statistical analysis at the discrete department or programmatic 
level. Consequently, data from departments and programs were 
grouped into the broader curricular groupings displayed in 
Table 1. Specifically: 

Humaniti es: Communication English, Foreign Languages and 
Literature, Philosophy 

Fine Arts: Art, Music, Theater 

NatUfa1 aJ ^ Btesigal Sciences: Biology, Chemistry, Geology 

Physics ' 

Jlatiiematics and Computer Science : Mathematics, Computer Science 

EsMYioxai and Social Sciences: Psychology, Anthropology 

Economics, Geography, History, 
Political Science, Sociology 

EMSinsss curr i cul a: Accounting, Finance, Business Administration 

10 
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Preprofessi o rml Cmxigala: Education, Engineering, Nursing 

Within this grouping framework, the 1,741 departments or 
programs reporting data are arrayed by Carnegie type as displayed 
in Table 2: 



Table 2: Department/Programs Reporting Data, Arrayed by Curri- 
cular Grouping and Carnegie Institution Type 



Humanities 177 
Fine Arts i 30 



Comprehensive Doc^rai Research 

57 55 



Natural & Physical 166 
Sciences 



42 42 
61 59 



Mathematics & Computer 94 -> Q 

Science 2y 29 

Behavioral & Social 270 100 

Sciences 94 



Preprofessional 92 
Curricula 

Business Curricula 105 

TOTAL 1#034 



33 32 
40 34 



362 



345 



In looking at instructional productivity and cost, two 
specific ratios will be examined: FTE students Taught per FTE 
Faculty, and Direct Instructional Cost per FTE Student Taught. 
Use of FTE Students as opposed to total student credit hours 
captures the differential in teaching loads for undergraduate 
versus graduate classes. 

Table 3, found at the end of this paper, displays the number 
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of departments or programs reporting FTE Student to FTE Faculty 
ratios within specific productivity ranges, by curricular 
grouping and by Carnegie institution type, m viewing Table 3, 
it is less important to look at the absolute number of 
departments/programs in each productivity range than it is to 
examine the relative proportion of Comprehensive, Doctoral, and 
Research units, respectively, within those ranges. The working 
hypothesis entering into this study was that Comprehensive 
institutions teach more, i.e., demonstrate higher FTE Student/FTE 
Faculty ratios than Doctoral institutions, which in turn, would 
teach more than Research institutions. On a proportional basis, 
Doctoral institutions display heavier average teaching loads, as 
measured by FTE students taught, than Comprehensive institutions 
in the Humanities, Natural and Physical Sciences, Mathematics and 
Computer Science, Behavioral and Social Sciences, and Business 
Curricula, only in the Fine Arts and Preprof essional Curricula 
do Comprehensive institutions teacn heavier loads than Doctoral 
institutions. As one might expect, Research institutions 
invariably have <:he lightest average teaching loads. 

Direct instructional expenditures per FTE student taught 
also do not follow the originally hypothesized pattern in which 
Comprehensive institutions would be expected to show instruc- 
tional expenditures lower than either Doctoral or Research 
institutions. Nor do the ratios uniformly mirror the data in 
Table 3 where, if Doctoral institutions consistently teach 
heavier loads than Comprehensive institutions, their costs would 
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logically be expected to be lower. Table 4, located at the end 
of this paper, displays the number of departments and programs 
reporting direct instructional expenditures per FTE student 
taught, falling within specific dollar ranges, arrayed by 
curricular grouping and by Carnegie institution type. Doctoral 
institutions, when examined on a proportional basis, are less 
costly than Comprehensive institutions in the Humanities, 
Mathematics and Computer Science, and Behavioral and Social 
Sciences. Comprehensive institutions are less costly in Fine 
Arts, Natural and Physical Sciences, Business Curricula, and 
Preprof essional Curricula. Research institutions generally spend 
more per FTE student taught than either comprehensive or Doctoral 
institutions. 

If the relationship is ambiguous between teaching loads, as 
measured by FTE students per FTE Faculty, and instructional ' 
costs, as measured by Direct Instructional Expenditures per FTE 
Student Taught, ether factors may well be. primary drivers in 
determining the relative expense of instructional programs. In 
order to assess which of those variables in this study might 
contribute to instructional cost - and with what relative 
importance and at what level of significance - a stepwise 
multiple regression was used. This phase of the cost study is 
purely descriptive. Its purpose is to identify those factors 
which are related to direct instructional expenditures, and to 
assess the significance of that relationship. since we are not 
yet building predictive cost models - although that will be a 
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/ater phase of cost analysis - stepwise regression is an 
appropriate tool for achieving the current descriptive 
objectives. 

The following variables were entered into the analysis: 

X * coStragts 1 " 7 r^TS^ l j ndividl ^ with teaching 

contracts. Includes tenured, tenure-track, and other 
full time and permanent part time teaching personnel 
Their salaries and benefits, as well as the sSppSrt costs 
they generate, are components of direct instructional 
expenditures. w&tructionai 

2. Supplemental Faculty : Adjunct faculty, professionals 
W nH ° n . occasion ' graduate teachingass!s?ants 

and others with instructional duties but who do not 'hoi H 
regular teaching contracts. Supplemental teaching 
payments stipends, etc. become more or less sigSif icant 
components of direct instructional costs, depeJidina 
on how extensively these faculty are used. 9 

3 Percent of Fann]t, y with Tenure : The Dercpntano <-v, 
tenure eligible iaculty who/in fa^/hoJd tenure and" 6 
whose salaries and benefits become more or itsltk annua! 
"constant" within direct instructional expenditures? 

4. Undergraduate ftk students Ta u/^t- and 

5- Graduate FTF grndonl- Tnnghj;: The number of students ta ,mhf 
is not irrelevant to direct instructional exnendirn™ taught 
is the extent to which a student body is more Sr S ' ^ 

SS s?uden?s n ? tUr H; B X Se P arately fining undergraduate 

FTE students taught and graduate FTE students taught 

the relative importance of numbers can be inferred wAer-e 

undergraduates are significant, while the reiaTive 

of graduate teaching to expense can be inferred wheie PnCe 

graduate FTE is significant. interred where 

6 - Geograph ic Reg inn and 

7- Population nensjry: Logic dictates that where an inc-M 
tution is located may affect cost. Facultv £al»2li2 

or r LKfornf aPhiC regi ° n '' f ° r **™ saL?? e f n^New York 
or California, on average, are higher than those in 

Mississippi or Utah. Similarly, salaries at a Lr?™ , 

university might be expected to be nighS? ?Ln ^"P 011 ^ 

rural university. Institutions were coded w??h ! r 

Pllins/M 31 ^ < Kortl «»«*' ^-theas^^westTiouthuSsf 
Plains/Mountains, and Western/Pacific) and with a S a f 
density variable (Metropolitan, City /sSall Town *°P ulatlon 
Rural) Appropriate dummy variables were then Sre,'£ed 
Appendix B displays the state aggregations for geographic 
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region and the definitions for population density. 

From the above set of variables, a subset of regressors was 
selected using Efroymson's (I960) stepwise regressor selection 
procedure. Hoerl, Scheunmeyer, and Hoerl (1986) show that 
stepwise regression is insensitive to multicollinearity. Hence, 
variance inflation factors (VIF) are used to detect collinearity 
among variables. Marquardt's (1970) work suggests that VIF 
values greater than 10 indicate that multicollinearity is a 
serious problem. Appropriate criteria were used in developing 
the equations in this study. 

These variables were entered stepwise into a multiple 
regression equation with direct instructional expenditures as the 
dependent variable. The decision was made to use stepwise 
regression in order to identify only those variables which 
contribute to direct instructional expenditures in a 
statistically significant fashion, and to estimate the relative 
importance of that contribution vis-a-vis other significant 
variables. Equations were developed for each of the three 
Carnegie institutional groupings within each of the seven 
curricular aggregations used in this study. 

Table 5 displays, the unstandardized coefficients, T-values, 
and R-squared values for the 21 equations generated in this 
analysis. m eight (8) instances, the original equation yielded 
a statistically insignificant constant term and generally 
unacceptable VIF values. In those cases, an alternative equation 
with no intercept was developed. Table 5 suggests that the 
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explanatory variables predict instructional c^sts well: 
typically, between 85% and 95% of the variability in direct 
instructional expenditures is accounted for. There were few 
outliers, using four standard deviations from the mean as the 
acceptable range. 

T-values are displayed in Table 5 for those variables which 
were statistically significant in the final stepwise equation. 
The analysis suggests that, far and away, the most important 
factor in direct instructional expenditures is regular faculty. 
The finding is consistent with t*e personnel-intensive nature of 
higher education, and the fact that salaries and benefits 
frequently constitute three-fourths and more of instructional 
budgets . 

Supplemental faculty statistically significantly contribute 
to direct instructional expenditures in 8 of the 21 equations. 
Not surprisingly, the relationship is a negative one in Research 
institutions in Humanities and Business Curricula. Large 
sections of English and Foreign Language courses taught by 
teaching assistants on minimal stipend are not uncommon at 
Research institutions, nor are large sections of Accounting or 
Business Administration taught by adjunct faculty at rates 
substantially below those earned by regular faculty. 

Early discussions with colleagues hypothesized that the 
percentage of faculty with tenure would be a significant factor 
in direct instructional expenditures in that it constitutes a 
fixed "carrying charge" from year to year, and seemingly 
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restricts the flexibility of a department or program in managing 
that. expenditure level. Vet tenure rate was significant in only 
3 of 21 equations - at Doctoral and Research institutions in the 
humanities, and at Comprehensive institutions in the Behavioral 
and Social Sciences. This would seem to suggest that either 
tenure rate is not all that important, or it is collinear with 
regular faculty in most equations. 

The number of FTE graduate students taught was a significant 
component in direct instructional expenditures at Research 
institutions in 5 of 7 curricular groupings. Comprehensive 
institutions, with an altogether different mission, had 
undergraduate FTE students taught as significant in 5 of 7 
curricular groupings. 

No broad, clear pattern of geography or population density 
related costs appeared. Comprehensive institutions in the 
Southeast and Southwest showed geography to be a negative 
"contributor" to instructional cost, while location in the 
Western/Pacific area, when significant, tended to make 
instruction more costly. 

in summary, regular faculty on appointment are the single 
strongest contributor to direct instructional expenditures. The 
undergraduate teaching or graduate research mission of an 
institution also appears to have important implications in 
instructional cost levels. Simplistic interpretation of these 
data might lead to the conclusion that an institution can reduce 
direct instructional expenditures simply by reducing the number 
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of faculty on appointment. In fact, instructional expenditures 
would be reduced, but at what other costs to the institution? 
Faculty at Research institutions, and to a somewhat lesser extent 
at Doctoral institutions, are given reduced teaching loads in the 
expectation that external funding will be generated for research 
and service activity. 

Table 6, located at the end of the paper, displays 
externally sponsored research and service expenditures per PTE 
faculty, by curricular grouping and by. Carnegie institution type. 
The N's in Table 6 reflect only those institutions reporting a 
positive dollar value for research or service in their survey 
submission. A number of institutions reporting "zero" indicated 
that they had research or service expenditures, but could not 
disaggregate them to the department or program level. Hence, 
with ambiguity as to whether "zero" in fact meant no activity or 
inflexible accounting, only those institutions with positive 
values were used. 

Not unexpectedly, Comprehensive institutions generate 
smaller amounts of external research and service funding than 
either Doctoral or Research institutions. What is surprising for 
this sample is that Doctoral institutions, with generally higher 
teaching loads (Table 3) and lower instructional costs (Table 4) 
than Research institutions, are not all that different with 
respect to dollar volume of external research and service 
activity. 
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Pigcussion and Recommendation^ for Further Study / 

The results of this study should be viewed as a reasonable 
first attempt at collecting meaningful inter institutional data on 
instructional costs and productivity. The study clearly needs to 
be repeated at regular intervals to monitor patterns identified 
in the preceding analyses, and to refine and enhance the 
information taken from the survey data. 

Three specific methodological areas need refinement. 
Defining curricular aggregations by CIP code grouping provided a 
common language for talking about programmatic areas in this 
initial data collection effort. Many survey respondents, 
particularly among Comprehensive institutions, found difficulty 
in precisely defining their programmatic offerings within the 
conventional CIP code matrix. Two schools with "Engineering" as 
the umbrella title for a department in which faculty teach in 
more than one engineering discipline, may have entirely different 
emphases, with one stressing electrical engineering while another 
stresses civil engineering. Similarly, not all "Music" or 
"Nursing" departments are the same. Some music departments 
stress performance, with essentially one-on-one instruction, 
while others stress music history and appreciation with large 
group instruction. Clinical nursing programs have fewer students 
per faculty (and hence, higher instructional costs) than general 
nursing programs owing to the need for direct hospital super- 
vision, m replicating this study, a more consistent curricular 
aggregation strategy must be developed. 
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Definitions with respect to accounting for direct 
instructional, research, and service expenditures need to be 
refined to reflect the practice rather than the theory of 
financial reporting at institutions. Despite reporting aggregate 
institutional data for these elements on the Annual ipeds Survey 
of Institutional Finances, a number of institutions found 
difficulty in disaggregating the data back to the department or 
programmatic level. Some of the difficulty may reside in the 
definitions posed in this initial data collection effort. Much 
of the difficulty resides in the way in which institutions engage 
in accounting. The two poles require resolution in future data 
collection efforts. 

Finally, the data collection and analytical activities 
associated with this study are quite expensive. The University 
of Delaware absorbed all costs associated with this initial 
effort, as the number of institutions participating increases, 
costs will increase commensurately . External support for this 
project is essential. 

Having acknowledged the limitations associated with this 
initial data collection, there are additional analyses that can 
?row out of this and subsequent instructional cost and 
productivity studies. This study has generated sufficient 
information for subsequent extended analysis directed at 
developing instructional cost models for each of the curricular 
groupings in each of the three Carnegie institution types. Using 
direct expenditures for instruction as the dependent variable, 
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one could regress the variables used in this descriptive phase, 
as well as additional data provided by survey participants, to 
develop predictive direct instructional cost models. The extent 
to which a faculty is reliant upon supplemental personnel, or the 
extent to which student credit hours taught are at the graduate 
level, may be among variables which may contribute to an enhanced 
predictive model. 

Among several sets of variables competing to "explain" the 
regressand, the set which results in the smallest mean square 
error (MSB) should be selected. Two regressors that are closely 
correlated with each other may be exchangeable in the model, but 
one of them may decrease the MSE substantially more than the 
other, and hence, be a more suitable candidate for entry into a 
predictive model. An entering regressor may make insignificant 
some of the regressors selected in the descriptive phase of this 
study. The MSE criterion will be used to refine further the 
results presented in this study. 

Once reliable predictive models have been developed, it is 
possible for an institution to use its own actual values for each 
variable and enter them into the equation to arrive at a 
predicted cost that is either greater or less than the actual 
value. The institution can then examine each of those component 
variables to understand why actual institutional data vary from 
the estimates. 

When this study is replicated in the future, a key objective 
should be to increase the sample size, particularly at the 
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Doctoral and Research level, increased numbers of participants 
allow analysis at the individual department/program level, where 
N's currently are too small, as opposed to curricular groupings. 

Similarly, larger sample size would enable expanded 
exploration of sponsored research service activity among Doctoral 
and Research institutions. The current analysis suggests that 
Doctoral and Research institutions are comparable when sponsored 
funds/FTE faculty on appointment are examined, it is important 
to determine whether this observation is sample dependent, i.e., 
idiosyncratic to this specific study, or uhether it is a 
generalise observation. If the latter is the case, a host of 
policy questions are opened related to reduced teaching loads in 
return for research/service activity. 

An expanded sample would allow participating institutions to 
identify specific comparators with whom to benchmark data. a 
richer pool of institutions, particularly among Doctoral and 
Research institutions, would enable the identification of 
institutionally identified data subsets. 
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TABLE 3: FTE Students Taught to FTE Faculty Ratios, Reported by Curricular Grouping, by Carnegie institution 



Type 



HUMANITIES 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



FINE ARTS 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 

NATURAL & PHYSICAL SCIENCES 

- Comprehensive Depts./Programs 

- Doctoral Depts ./Prog rams 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



N 
% 
N 
% 
N 
% 



MATH & COMPUTER SCIENCE 

- Comprehensive Depts./Programs N 

% 

- Doctoral Depts./Programs n 

% 

- Research Depts./Programs n 

% 



BEHAVIORAL & SOCIAL SCIENCES 

- Comprehensive Depts./Pn 

- Doctoral Depts./Programs 



Comprehensive Depts./Propams N 

% 
N 
% 

Research Depts./Programs n 

% 



BUSINESS CURRICULA 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



PREPROFESSIONAL CURRICULA 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts /Programs 



N 
% 
N 
% 
N 
% 



ERLC 



FTE STUDENTS/FTE FACULTY 



Less Than 
20 



121 
(68.4) 

29 
(50.9) 

36 
(65.5) 



116 
(89.2) 

40 
(95.2) 

41 
(97.6) 



109 
(65.7) 

30 
(49.2) 

50 
(84.7) 



58 
(61 7) 
8 

(27.6) 

20 
(69.0) 



90 
(33.3) 

25 
(25.0) 

49 
(52.1) 



46 
(43.8) 
9 

(22.5) 

20 
(58 8) 



68 
(73.9) 

29 
(87.9) 

31 
(96.9) 



20 to 
29 



30 to 
39 



44 

(24.9) 

26 
(45.6) 

12 
(21.8) 



9 
(5.1) 

2 
(3.5) 

5 
(9.1) 



13 
(10.0) 
1 

(2.4) 
1 

(2.4) 



1 

(0.8) 
1 

(2.4) 
0 



49 

(29.5) 

26 
(42.6) 

9 

(15.3) 



4 

(2.4) 

5 
(8.2) 

0 



32 
(34.0) 

18 
(62.1) 

9 

(31.0) 



1 

(1.1) 
3 

(10.3) 
0 



113 
(41.9) 

57 
(57.0) 

38 
(40.4) 



46 

(17.0) 

17 
(17.0) 

6 
(6.4) 



50 
(47.6) 

24 
(60.0) 

10 
(29.4) 



8 

(76) 
6 

(15.0) 

3 
(8.8) 



19 
(20.7) 

3 
(9.1) 

0 



37 



2 
(2.2) 
1 

(3.0) 
0 



40 to 
49 



2 

(1.1) 
0 



3 
(18) 
0 



3 
(3.2) 
0 



18 
(6.7) 
1 

(1.0) 
1 

(1.1) 



1 

(1 0) 
0 



2 

(2.2) 
0 



50 or 
More 



1 

(0.6) 
0 

2 
(3.6) 



0 
0 
0 



1 

(06) 
0 



0 
0 
0 



3 
(1.1) 
0 



1 

(2.5) 
1 

(2.9) 



1 

(1-1) 
0 

1 

(3.1) 



TABLE 4: Direct Instructional Expenditures per FTE 



HUMANITIES 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



FINE ARTS 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



NATURAL & PHYSICAL SCIENCES 
-Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 

MATH & COMPUTER SCIENCE 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



N 
% 
N 
% 
N 
% 



BEHAVIORAL & SOCIAL SCIENCES 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



BUSINESS CURRICULA 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



PREPROFESSIONAL CURRICULA 

- Comprehensive Depts /Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



Student Ratios, Reported by Curricula, Grouping, by Carnegie institution Type 
DIRECT INSTRUCTIONAL COST/FTE STUDENT TAUGHT 



Less Than 
$1000 



4 

(2.3) 

2 
(3.5) 

1 

(1.8) 



1 

(0.8) 
0 



0 
0 
1 

(1.7) 



3 
(3.2) 
1 

(3.4) 
0 



15 
(5.6) 
1 

(1.0) 
1 

(1.1) 



4 
(3.8) 
1 

(2.5) 
0 



3 
(33) 
0 



$1000 to 
$1999 



44 

(24.9) 

14 
(24.6) 

14 
(25.5) 



9 
(6.9) 
1 

(2.4) 
1 

(2.4) 



18 
(10.8) 
7 

(11.5) 
1 

(1.7) 



21 

(22.3) 

11 
(37.9) 

3 

(10.3) 



106 
(39.3) 

37 
(37.0) 

16 
(17.0) 



17 
(16.2) 

10 
(25.0) 

3 
(8.8) 



7 
(76) 
1 

(3.0) 
1 

(3.1) 



$2000 to 
$2999 



72 
(40.7) 

27 
(47.4) 

18 
(32.7) 



33 
(25.4) 

10 
(23.8) 

5 

(11.9) 



47 
(28.3) 

12 
(19.7) 

7 

(11.9) 



37 
(39.4) 
9 

(31.0) 
6 

(20.7) 



97 
(35.9) 

48 
(48.0) 

36 
(38.3) 



47 
(44.8) 

13 
(32.5) 

7 

(20.6) 



23 
(25.0) 
6 

(18.2) 

2 
(6.3) 



$3000 to 
$3999 



38 
(21.5) 

12 
(21.1) 

16 
(29.1) 



35 
(26.9) 

10 
(23.8) 

8 

(19.0) 



46 

(27.7) 

23 
(37.7) 

7 

(11.9) 



23 
(24.5) 
5 

(17.2) 
7 

(24.1) 



34 

(12.6) 

13 
(13.0) 

27 
(28.7) 



28 
(26.7) 

12 
(30.0) 

9 

(26.5) 



10 
(10.9) 
6 

(18.2) 
0 



$4000 or 
More 



19 
(10.7) 

2 
(3.5) 

6 

(10.9) 



hi 
(40.0) 

21 
(50.0) 

28 
(66.7) 



55 
(33.1) 

19 
(31.1) 

43 
(72.9) 



10 
(10.6) 
3 

(10.3) 

13 
(44.8) 



18 
(67) 
1 

(1.0) 
14 
(14.9) 



9 
(8.6) 
4 

(10.0) 

15 
(44.1) 



49 

(53.3) 

20 
(60.6) 

29 
(90.6) 
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TABLE 6: Sponsored Research and Service 
by Carnegie Institution Type 



Expenditures per FTE Faculty on Appointment Ratios, Reported by Cumcular Grouping, by 
SPONSORED RESEARCH/SERVICE PER FTE FACULTY 



HUMANITIES 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 

% 
N 
% 
N 
% 



FINE ARTS 

• Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



NATURAL & PHYSICAL SCIENCES 

- Comprehensive Depts./Programs 
• Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



MATH & COMPUTER SCIENCE 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



BEHAVIORAL & SOCIAL SCIENCES 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



BUSINESS CURRICULA 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



PREPROFESSIONAL CURRICULA 

- Comprehensive Depts./Programs 

- Doctoral Depts./Programs 

- Research Depts./Programs 



N 
% 
N 
% 
N 
% 



Less Than 
$5000 



53 
(85.5) 

28 
(59.6) 

20 
(74.1) 



33 
(76.7) 

16 
(59.3) 

17 
(70.8) 



45 
(56.3) 
6 

(11 1) 
4 

(7.3) 



27 
(67.5) 

11 
(42.3) 

9 

(36.0) 



84 

(75.0) 

35 
(40.2) 

30 
(41.1) 



28 

(70.0) 

14 
(51.9) 

17 
(81 0) 



29 
(617) 
7 

(22.6) 
9 

(31 0) 



$5000 to 
$9999 



6 

0-7) 
8 

(17.0) 
4 

(14.8) 



9 

(20.9) 
4 

(14.8) 
3 

(12.5) 



12 

(15.0) 

3 
(5.6) 

5 
(9.1) 



6 

(15.0) 
7 

(26.9) 
5 

(20.0) 



14 

(12.5) 

13 
(14.9) 

14 
(19.2) 



8 

(20.0) 
4 

(14.8) 

2 
(9.5) 



6 

(12.8) 
6 

(19.4) 
3 

(103) 



$10000 to 
529999 



2 
(3.2) 

11 
(23.4) 

3 

(11.1) 



1 

(2.3) 
6 

(22.2) 
3 

(12.5) 



14 

(17.5) 

18 
(33.3) 

19 
(34.5) 



3 
(7.5) 
7 

(26.9) 

10 
(40.0) 



11 

(9.8) 

27 
(31.0) 

21 
(28.8) 



4 

(10.0) 
5 

(18.5) 
1 

(4.8) 



6 

(12.8) 
11 

(35.5) 
6 

(20.7) 



$30000 to 
$49999 



1 

(16) 
0 



0 
0 
1 

(4.2) 



5 
(6.3) 

14 
(25.9) 

5 
(9.1) 



2 

(5.0) 
1 

(3.8) 
1 

(4.0) 



2 
(18) 

10 
(11.5) 

3 
(4.1) 



3 

(11 1) 

0 



4 

(8.5) 

2 
(6.5) 

7 

(24.1) 



$50000 or 
More 



0 
0 
0 



1 

(3.7) 
0 



4 

(5.0) 

13 
(24.1) 

22 
(40.0) 



2 

(5.0) 
0 



1 

(0.9) 

2 
(2.3) 

5 
(6.8) 



1 

(3.7) 
1 

(4.8) 



2 
(4.3) 
5 

(16.1) 
4 

(13.8) 
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4 „ APPENDIX A 

E^SS^SCK " Unh,e,Sity ° f Del3Ware 1993 " 94 StUdy ° f ln8truCfonal Coste and Productivity 



Appalachaian State University (Comp. I) 
Arkansas State University (Comp. I) 
Augusta College (Comp. j) 
Bail State University (Doctoral I) 
California State University, Long Beach (Comp. I) 
California State University, Northridge (Comp \\ 
California University of Pennsylvania (Comp. I) ' 
Central Connecticut State University (Comp. I) 
Clarion University of Pennsylvania (Comp. I) 
Cleveland State University (Doctoral II) 
College of Charleston (Comp I) 
College of the Holy Cross (Libera! Arts I) 
East Carolina University (Comp. I) 
East Texas State University (Doctoral II) 
Eastern Michigan University (Comp. I) 
Eastern Montana College (Comp. I) 
Eckerd College (Liberal Arts I) 

Edinboro University of Pennsylvania (Comp IV 
Francis Marion University (Comp. I) 
Frostburg State University (Comp. I) 
George Mason University (Doctoral II) 
Georgia State University (Doctoral I) 
Glenville State College (Comp. II) 
Guilford College (Liberal Arts I) 
Illinois State University (Doctoral II) 
Jackson state University (Comp. I) 
James Madison University (Comp. I) 
Lake Superior State University (Comp I) 
LeMoyne College (Comp. II) 

Lock Haven University of Pennsylvania (Comp I) 
Longwood College (Comp. I) 
Mary Washington College (Comp. I) 
McNeese State University (Comp. 1) 
Memphis State University (Doctoral I) 
Miami University, Ohio (Doctoral I) 
Mississippi State University (Research I!) 
Moorhead State University (Comp. I) 
North Adams State College (Comp I) 
North Dakota State University (Doctoral II) 
Northern Illinois University (Doctoral I) 
Northern State University (Comp |) 

Northwestern State University, Louisiana (Comp I) 

Ohio State University (Research I) 

Pennsylvania State University -Harrisburg (Comp I) 

Pittsburg State University (Comp 1) 

Prairie View A&M University (Comp I) 

Ramapo College of New Jersey (Comp I) 

Rhode Island College (Comp. I) 

Saint Cloud State University (Comp. 1) 

Saint Lawrence University (Liberal Arts I) 



Southeastern Oklahoma State University (Comp I) 
Southern Illinois University - Carbondale (Research in 
Southwest Texas State University (Comp I) 
Southwestern Oklahoma State University (Comp I) 
State University of New York - Binghamton (Doctoral I) 
State University of New York -Brockport (Comp I) 
State University of New York - Geneseo (Comp. I) 
Tennessee Technological University (Doctoral II) 
University of Alabama - Huntsville (Comp. I) 
University of Alabama - Tuscaloosa (Doctoral I) 
University of Arkansas - Fayetteville (Doctoral I) 
University of California at Irvine (Research I) 
University of California at Santa Barbara (Research II) 
University of Cincinnati (Research I) 
University of Connecticut (Research I) 
University of Delaware (Research II) 
University of Iowa (Research I) 
University of Kansas (Research II) 
University of Louisville (Doctoral I) 
University of Maryland -Eastern Shore (Comp m 
University of Miami (Research I) 
University of Minnesota -Duluth (Comp |) 
University of New Mexico (Research I) ' 
University of North Carolina - Greensboro (Doctoral h 
University of North Dakota (Doctoral II) 
University of Northern Colorado (Doctoral I) 
University of Northern Iowa (Comp. I) 
University of Rhode Island (Research II) 
University of South Alabama (Comp. |) 
University of South Florida (Doctoral I) 
University of Southern Indiana (Comp. I) 
University of Southern Mississippi (Doctoral II) 
University of Southwestern Louisiana (Comp I) 
University of Texas -El Paso (Comp |) 
University of West Florida (Comp. I) 
University of Wisconsin- LaCrosse (Comp I) 
University of Wisconsin - Milwaukee (Doctoral I) 
University of Wisconsin -Stevens Point (Comp I) 
University of Wyoming (Research II) 
Vassar College (Liberal Arts I) 

Virginia Polytechnic Institute and State University (Research I) 

Wake Forest University (Comp. I) ' 

Western Carolina University (Comp. I) 

Western Kentucky University (Comp. I) 

Western Michigan University (Doctoral I) 

Western Washington University (Comp I) 

Westfield State College (Comp. I) 

William Patterson College (Comp. |) 

Winona State University (Comp. I) 

Withrop University (Comp. I) 

West Virginia University (Research II) 
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GEQGRAPHyr EEGIQS3 



APPENDIX B 



Northeagr, 

Maine 

Vermont 

New Hampshire 

Massachusetts 

Rhode Island 

Connecticut 

New York 

Pennsylvania 

Delaware 

Maryland 



Southwea-h 

Texas 
Oklahoma 
New Mexico 
Arizona 



Southeast: 

District of Columbia 

Virginia 

West Virginia 

Kentucky 

Arkansas 

Tennessee 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Plains /Mountains 

North Dakota 
South Dakota 
Nebraska 
Kansas 
Montana 
Wyoming 
Colorado 
Idaho 
Utah 



Midwest 



Ohio 

Michigan 

Indiana 

Wisconsin 

Minnesota 

Illinois 

Iowa 

Missouri 



Western /Pacific 

Washington 

Oregon 

California 

Nevada 

Alaska 

Hawaii 



P OPULATION DENSITY 

Metropolitan Area: Population of 500,000 or more 

Clty: Population of 50,000 to 499,999 

Small Town: Population under 50,000 



Rural : 



popSS?ion tSide CSnter ° f concentrated 



ER?C 
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